Two new compounds, (+)-rumphiin (3) and polyalthurea (7), together with seven known ones, 3,4,5-trimethoxy benzoic acid (1), (-)-seselinone (2), cannabisin D (4), allantoin (5), oxostephanine (6) and a mixture of β-sitosterol (8) and stigmasterol (9) were isolated from the stems of Polyalthia rumphii. The chemical structures of 3 and 7 were elucidated by the combination of spectroscopic data, and the absolute configuration of 3 at C-2 was determined by the matrix method to be R. All compounds were evaluated for their cytotoxicity on four human cancer cell lines, which demonstrated that 3 was a moderate bioactive lignan, and 6 showed significant anticancer activity against SPC-A-1 and BEL-7402 cell lines with IC 50 values of 1.47 and 1.73 μg/mL, respectively.
The genus Polyalthia (Annonaceae) is mainly distributed in tropical and subtropical areas; 17 species are found in China [1] . In southeast Asia and China some Polyalthia species are used as traditional folk medicine to treat hepatitis, pneumonia, lymphadentitis, and fever [2] . Investigation of Hainan traditional medicines for anticancer active compounds showed that extracts of Polyalthia species showed different degrees of cytotoxicity to four human cancer cell lines [2b] .
Previous phytochemical research on the stems of Polyalthia rumphii (Bl. ex Hensch.) Merr. found that the characteristic cytotoxic constituents were lignans and alkaloids. The active lignans were characterized by a 3,4,5-trimethoxyl phenyl group [3] . A few urea compounds have been reported from the Annonaceae family, for example squamolone from Annona cherimola Mill. and A. purpurea [4] . The ongoing investigation, seeking stronger cytotoxic compounds and focusing on the lignans from P. rumphii, led to the isolation of two new compounds, (+)-rumphiin (3) and polyalthurea (7) (Figure 1 ), together with seven known compounds, 3,4,5-trimethoxy benzoic acid (1), (-)-seselinone (2), cannabisin D (4), allantoin (5) , oxostephanine (6) and a mixture of β-sitosterol (8) and stigmasterol (9) [5] . The new compounds were determined by a combination of spectroscopic and mass spectrometric data, and computational methods, while the known compounds were identified by comparing the NMR data with that in the literature.
(+)-Rumphiin (3) was assigned the molecular formula C 24 H 28 O 9 from the HR-ESI-MS ion at m/z 483.1619 [M+Na] + . The 1 H NMR spectrum was similar to those of the lignans epiyangambin and diayangambin [3] . The appearance of four aromatic protons at δ H 7.37 (2H, s) and 7.01 (2H, s), and six methoxyls at δ H 3.8-4.0, assisting with IR absorption at 2926, 1584, 1505, 1558, 1460, 1335 and 1126 cm -1 , suggested that 3 was a lignan with two characteristic 3,4,5-trihydromethylphenyls. By comparison with the 1 H NMR data of epiyangambin and diayangambin, the shifting downfield of the aromatic protons suggested that both 3,4,5-trihydromethylphenyls were attached by one C=O (C-1 and C-4) at C-1' and C-1''. So, the structure of 3 was elucidated by starting with these two fractions. The HMBC spectrum showed key correlations of H-3a to C-3, C-4 and C-2; H-2 to C-1, C-4 and C-2a; H-2a to C-1 and C-3; H-2' and 6' to C-1; and H-2'' and 6'' to C-4. On the above basis, the structure of 3 was elucidated to be 2-(hydroxymethyl)-3-methylene-1,4-bis (3,4,5-trimethoxyphenyl) butane-1,4-dione, and named (+)-rumphiin ( Figure 1 ).
Because of the lack of a Cotton effect in the circular dichroism (CD) experiment, the absolute configuration at C-2 was determined using the matrix method of Dr. Hua-Jie Zhu. For the R configuration, the determinant det(D) was computed as +1.83. The recorded optical rotation value was +4.4, thus the experimental k 0 value of +2.4 was located in the normal range of 0.3 to 6.0. Therefore, (+)-rumphiin should have the R configuration based on the matrix method [6]. Polyalthurea (7) was assigned as C 10 H 13 N 3 O 5 by the ion at m/z 256.0909 [M+H] + in the HR-ESI-MS, and the ion at m/z 256.0946
[M+H] + in the HR-APCI-MS, which indicated six degrees of unsaturation. The IR spectrum showed absorptions of methyl groups (2918, 2849 and 1384 cm -1 ), an ureido group (3445 and 1654 cm -1 ) and a benzene ring (1635, 1465 and 759 cm -1 ). The 1D and 2D NMR spectra demonstrated the existence of one carbonyl, one benzene ring with only one aromatic proton, and two methoxy and one methyl group. The assignment of protons and their corresponding carbons was determined by DEPT-135°, HSQC and HMBC experiments. Figure 2 , indirectly proved the presence of -NO 2 , the location of which was mainly based on the EI-MS fragmentation and HMBC correlation of H-6 to C-4. On the basis of the above data, the chemical structure of 7 was elucidated to be 1-(3,5-dimethoxy-2-methyl-4-nitrophenyl) urea, and named polyalthurea (Figure 1 ). All compounds were evaluated for their anticancer activities against four human cancer cell lines (SPC-A-1, BEL-7402, SGC-7901 and K562) by MTT assay. From the bioassay experiments, only three compounds (3, 5 and 6) were active (Table 1 ). Compound 6 demonstrated strong anticancer activities against SPC-A-1, and BEL-7402 with IC 50 values of 1.47 and 1.73 μg/mL, respectively. Compounds 3 and 5 showed moderate activity against K562 with IC 50 values of 63.2 and 77.9 μg/mL, respectively. 
Experimental
General: Optical rotation was calculated with a Jasco P-1020 polarimeter. 1D and 2D NMR spectra were recorded on a Bruker AV-400 in CDCl 3 , using the residual solvent signal as an internal standard. EI-MS were measured on an Agilent 7890 GC-MS spectrometer, ESI-MS on a Bruker amaZon SL mass spectrometer, and HR-ESI-MS and HR-APCI-MS on a Bruker Bio TOF III Q mass spectrometer. CD and IR spectra were recorded on Chirascan and NICOLET 6700 FT-IR spectrometers, respectively. Compound 4 was isolated on a Shimazu HPLC (LC-6AD pump and SPD-10Avp UV-detector), equipped with a YMC C-18 column (5 μm, 20×250 mm). 
Extraction and isolation:
The air-dried stem powder of P. rumphii (9.7 kg) was extracted with 80% EtOH (3×20 L) at 80 for 3 h each time to give the EtOH extract after evaporating the EtOH under reduced pressure. This extract was then suspended in 5 L water and successively partitioned with petroleum ether (PE, 3×5 L), CHCl 3 (3×5 L) and EtOAc (3×5 L) to give the PE (23.0 g), CHCl 3 (94.8 g) and EtOAc extracts (70.1 g) , respectively, all of which were gummy.
The CHCl 3 extract (94.8 g) was applied to Si-gel CC and eluted with a gradient of PE and EtOAc (100:0 to 0:100, v/v) to obtain 40 fractions (1L per fraction, labeled AX-1, AX-2……AX-40). AX-33 (14.9 g) was fractionated by Si-gel CC with a gradient of PE/EtOAc (100:0 to 0:100) to give 98 fractions (500 mL per fraction). 1 (48.4 mg) was obtained after recrystallization of fraction 8. Subfraction I, obtained by combination of fractions 40 to 71 (TLC monitoring), was separated by Si-gel CC with a gradient of PE/EtOAc (3:1, 2:1 and 1:1) to afford 2 (0.2 g); similarly, 3 (6 mg) was obtained from subfraction II (combination of fractions 82 to 98) with a gradient of PE/EtOAc (4:1, 3:1 and 2:1).
The EtOAc extract (70.1 g) was subjected to Si-gel CC eluting with PE/acetone (100:0 to 0:100) to give 203 fractions (250 mL per fraction). Fractions 155-179 were combined to give 3.9 g gum, which was separated by Si-gel CC with PE/EtOAc (6:4, 5:5……2:8) to afford 4 (5 mg) after HPLC purification with H 2 O: MeOH (4:6). Fractions 180-200 were combined to give 5.3 g gum, which was fractionated by Si-gel CC with EtOAc/MeOH (9:1, 8:2……2:8) to afford 7 subfractions (A-G). Compound 5 (25.6 mg) was obtained from subfraction F after recrystallization, and 6 (15.4 mg) from subfraction G by Si-gel CC eluting with CH 3 Cl: MeOH (10:1).
The PE extract (23.0 g) was separated by Si-gel CC by eluting with a gradient of PE/EtOAc (100:0 to 0:100) to give 274 fractions (50 mL per fraction), which were partially combined by TLC monitoring to give 11 subfractions (A-K). Subfraction J (fractions 246-274) was further separated by Si-gel CC with a gradient of PE/EtOAc (3:1 to 1:1), and then purified by preparative TLC, developing with PE/EtOAc (2:1), to obtain 7 (1.2 mg). Subfraction C (fractions 176-193) was separated by repeated Si-gel CC, eluting with PE/EtOAc (10:1 to 4:1), and lastly by preparative TLC, developing with PE: EtOAc (4:1), to afford a mixture of 8 and 9 (39 mg). ( (1 H, s, H-6) , 2.79 (3H, s, H-7), 4.00 (3 H, s, H-8), 4.14 (3H, s, H-9) . 13 Cytotoxic assay: Anticancer activities were performed against human lung cancer (SPC-A-1), human liver cancer (BEL-7402), human gastric cancer (SGC-7901) and leukemia (K562) cell lines by using MTT assay, which was described previously [7] .
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